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Abstract. Synchrotron radiation (SR), a kind of radiation produced

when electrons travelling in a storage ring at a speed close to the speed

of light, c, are radially accelerated, has been used in various fields of sci-

ence. To create a high luminosity of synchrotron radiation, undulators are

installed in storage rings, including the Advanced Photon Source (APS)

at Argonne National Laboratory. Correspondingly, the measurement of

magnetic field in an undulator, along with the subsequent determination

of electron trajectory, slippage, phase error, and other quality factors, is

essential to maintaining the efficiency of producing synchrotron radia-

tion. This project aims to generate a LabVIEW program which analyzes

the data of magnetic field measurement acquired in undulators in or-

der to find electron trajectory and the quality factors mentioned above.

This paper first discusses the mechanism of synchrotron radiation and

undulators. It then explains the theoretical basis of this LabVIEW pro-

gram that analyzes magnetic field measurement. An elaboration on the

development and operation of this LabVIEW program is subsequently

presented, as well as the results of this program when applied to the data

of magnetic field measurement obtained in a superconducting undulator

(SCU), a kind of undulator used in the ASD Division at Argonne. At

last the paper summarizes the future plans to expand the utilities of this

program.
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1 Introduction

By relativistic electromagnetic theory, when electrons travelling at a speed close
to the speed of light, c, are radially accelerated, they lose a significant amount of
energy by radiation, a process called synchrotron radiation (SR) [1]. Following
scientists’ discovery that synchrotron radiation can be efficiently used in various




